Purpose -The purpose of this paper is to investigate the incremental value relevance of cash flow from operations (CFO) given book value and earnings. It also examines the relative value relevance of earnings and CFO and changes therein between the 2008-2009 global financial crisis (GFC) and the pre-crisis period (PCP). Design/methodology/approach -Least square regressions are estimated using modified Ohlson model to examine the research questions. Relative and incremental value relevance is examined by adjusted R 2 and Vuong Z statistics.
Introduction
This study investigates the incremental value relevance of cash flow from operations (CFO) given book value and earnings. It also examines the relative value relevance of earnings and CFO and changes therein between the 2008-2009 global financial crisis (GFC) and the pre-crisis period (PCP). Despite the long established requirement for cash flow statements, debate continues as to the usefulness of the information contained in CFO (Akbar et al., 2011; Barton et al., 2010) . There is also a debate among investors, regulators and analysts on the superiority of earnings versus CFO. Although some academics and practitioners advocate for CFO, most of the investors prefer the earnings number as is evidenced by Wall Street's continued fixation on the quarterly earnings announcement (Sloan, 1996) .
Recent evidence on the issue has sparked the debate. Subramanyam and Venkatachalam (2007) find that accrual-based earnings dominates CFO in association with firms' intrinsic value [1] . On the contrary, Bartov et al. (2001) find a performance measure more relevant when it captures in a more direct and timely fashion information about firms' cash flows. They argue that the value relevance of earnings over CFO is not universal and it depends on the financial reporting regime and other institutional factors. Barton et al. (2010) find that no single performance measure dominates in its association with firms' market value across the world [2] .
Studies in the normal economic condition suggest that the relative and incremental value relevance of earnings and CFO are conditional on different factors which may not generalise to an economy-wide exogenous shock like the GFC. The GFC represented an economic disturbance. Firms' going concern risks and uncertainty increased substantially during the GFC . Prior studies have also shown that firms' earnings management increases during periods of economic disturbances (Chia et al., 2007; Zalk, 2009 ) and earnings management reduces the value relevance of earnings (Whelan, 2004; Marquardt and Wiedman, 2004) . Kumar and Krishnan (2008) find that the value relevance of CFO and earnings differs based on firms' investment opportunity sets suggesting that the value relevance of CFO and earnings could differ based on firm specific and economic circumstances. Although prior literature on the 1997 Asian financial crisis (AFC) suggests that the value relevance of both book value and earnings declines during the economy-wide exogenous shock (Graham et al., 2000; Davis-Friday et al., 2006) , there is a lack of evidence on the relative and incremental value relevance of earnings and CFO in the context of an economy-wide exogenous shock like the GFC.
This study extends the literature in two important ways. First, this is the first known study examining the impact of the GFC on the relative and incremental value relevance of earnings and CFO. It extends prior research in the context of the AFC and provides evidence on the impact of a world-wide exogenous shock on the value relevance of earnings and CFO from a relatively mature and developed country with different legal, institutional and enforcement backgrounds. The dearth of existing research addressing this specific time period implies that this paper makes a discrete contribution to the extant literature. Second, while most of the early studies examining the relative and incremental value relevance of earnings and CFO have focused on the US and UK data, this study uses a useful alternative data source to the much studied US and UK data. The Australian stock market is different from the US market in terms of size, financial reporting requirements and other institutional features (Clinch and Wei, 2011) .
The findings suggest that CFO has value relevance incremental to book value and earnings. The findings also suggest that earnings has greater relative and incremental Earnings during the GFC information content than CFO in the Australian market. The value relevance of earnings has increased and that of CFO has decreased during the GFC compared to the PCP. The results suggest the superiority of earnings to CFO in determining share prices during a period of economy-wide exogenous shock like the GFC. The paper progresses as follows. Next section briefly discusses prior literature and develops research questions. Section 3 outlines the data and sample selection procedures and Section 4 discusses the research design. Results are discussed in Section 5. Section 6 concludes the paper.
Prior literature and research questions
The debate on the importance of CFO in firm valuation can be traced back to Lee (1974) who argued that the earnings is ineffective in firm valuation. Earnings is considered to be ill-defined and many sided. It suffers from flexible accounting techniques and manipulation. On the contrary, CFO is not subject to managerial manipulations, and CFO portrays the ability of the organisation to survive. Bowen et al. (1987) suggest that cash flow should be added as an explanatory variable in addition to earnings. Barth et al. (1999) also find that both earnings and CFO have incremental value relevance over book value. Similar evidence is found by Habib (2008) in the New Zealand context. Moreover, regulatory bodies in the USA, the UK, Australia, Canada and the International Accounting Standard Board also support the notion that CFO contains value relevant information in assessing share prices (Charitou et al., 2000) .
Contrasting results have also been reported. Charitou et al. (2001) fail to find any incremental value relevance of CFO in UK if different contextual factors are not taken into consideration. Martinez (2003) also fails to find any additional information content of CFO beyond that contained in earnings in the context of France. Similarly, Saeedi and Ebrahimi (2010) do not find statistically significant incremental value relevance of earnings or CFO in the Iranian context. Capturing the essence of the above discussions, the first research question is:
RQ1. Does CFO have value relevance incremental to book value and earnings?
In accounting literature, there is a debate on whether earnings or CFO contains superior value relevant information. The Financial Accounting Standards Board asserts that financial reporting should primarily focus on earnings rather than CFO because "earnings provides a better indication of an enterprise's present and continuing ability to generate favourable CFO than the information limited to the financial aspects of cash receipts and payments" (FASB, 1978, p. ix) . Lev (1989) suggests that earnings is the premier information item provided in the financial statements. Moreover, earnings is superior to CFO as a measure of firms' performance because of its matching and timing attributes (Dechow, 1994) .
However, one school of thought argues that CFO rather than earnings is the primary source of information used in determining share prices. For example, Lee (1974) contends that cash flow measurement is the most useful information to investors because it enables the company to survive, it is not biased by measurement discretions and errors; and it can be used to predict firms' future dividends and to evaluate loan repayment capacity.
Recent evidence on the issue has sparked the debate (Subramanyam and Venkatachalam, 2007; Kumar and Krishnan, 2008; Barton et al., 2010; Akbar et al., 2011) . Bartov et al. (2001) claim that when a performance measure captures information about a firm's performance more directly and more timely, it becomes more value relevant. Yoon and Miller (2003) document the superiority of earnings to CFO in the Korean context, whereas Kwon (2009) finds that CFO has greater value relevance than earnings in Korea. On the contrary, Subramanyam and Venkatachalam (2007) claim that earnings dominates over CFO in association with firms' intrinsic value. Barton et al. (2010) find that no single performance measure dominates in its association with firms' market value across the world.
Earnings contains timely information to reflect the underlying changes in firms' performances due to its matching attributes. On the contrary, due to the inherent limitations of CFO in terms of matching revenues with expenses and losses, CFO lacks timely information to reflect firms' underlying performances. Dechow (1994) suggests that the explanatory power of CFO may be limited because of the timing and the mismatching problems. Capturing the essence of prior empirical evidences and the conjecture of the regulatory bodies, it can be expected that earnings is superior to CFO in explaining the variations in share prices during the PCP.
Prior studies suggest that the value relevance of earnings and CFO is conditional on different firm specific factors and economic conditions. Different contextual factors examined in the literature include transitory earnings components (Charitou et al., 2000) , magnitude of accruals (Dechow, 1994; Charitou, 1997) , firm size (Hodgson and Stevenson-Clarke, 2000b) , growth options (Charitou et al., 2001) , country level institutional and legal backgrounds (Bartov et al., 2001; Charitou et al., 2010) , leverage (Hodgson and Stevenson-Clarke, 2000a) , earnings permanence (Charitou et al., 2000; Habib, 2008) , CFO permanence (Ali, 1994; Cheng and Yang, 2003) and firms' financial health (DeFond and Hung, 2003) . The economic disturbance caused by the GFC may also be one such contextual factor rendering earnings less informative and less value relevant than CFO. Bernard and Stober (1989) argue that the value relevance of CFO and earnings differs based on different circumstances such as economic conditions and quality of measurements. CFO provides information about firms' solvency and liquidity, and it is a traditional accounting measure used to evaluate firms' credit and bankruptcy risks (Previts et al., 1994) . For this reason, the value relevance of CFO may increase when a firm's financial health deteriorates. Moreover, as the financial health of a firm deteriorates, financial analysts place more weight on CFO than earnings (DeFond and Hung, 2003) . Kumar and Krishnan (2008) claim that the relative value relevance of earnings and CFO differs based on firms' investment opportunity sets. All these evidences imply that the value relevance of CFO and earnings differs based on firm specific and economic circumstances.
The conclusion of Hodgson and Stevenson-Clarke (2000a) that investors perceive earnings as less informative when the probability of failure increases and when the likelihood of earnings manipulation increases to avoid covenant violations may also imply that CFO will assume higher importance than earnings for stock valuation during the GFC, because the GFC has caused an increase in the going concern qualifications and the risk of business failures .
The economy-wide downturn during a GFC may imply that the reported earnings contains temporary elements in the form of assets write-downs and impairments rendering the reported earnings a noisy performance measure. Prior studies also suggest that during the economy-wide financial crisis, firms engage in aggressive earnings management because it is difficult to meet the target (Chia et al., 2007; Zalk, 2009; Masruki and Azizan, 2010) . Prior studies also suggest that the value relevance of earnings decreases when firms engage in earnings management (Whelan, 2004) . Moreover, the Earnings during the GFC decrease in the value relevance is more pronounced for the discretionary portion of earnings (Marquardt and Wiedman, 2004) implying that the value relevance of the cash component of earnings is not affected by the earnings management. During a GFC earnings may become a noisy measure of firm performance for several reasons. First, significant economic uncertainty may render the reported earnings number unreliable as a proxy for future Firstlyabnormal earnings. Second, during a GFC a large number of transitory items may transform the earnings to a noisy measure of firms' performance. Third, because most of the firms experience a systematic downturn, managers may be motivated to manage earnings and to take income decreasing earnings management through "big-bath". For example, Spear and Taylor (2010) show that under-performing firms tend to take larger write-downs during a GFC than other firms. They conclude that the evidence may indicate the opportunistic "big bath" earnings management by those firms. Fourth, the number of firms reporting negative earnings usually increases during a GFC compared to the PCP. Due to these disturbing reasons, earnings may lose its information content during the GFC. On the contrary, as discussed earlier, CFO is not subject to managerial manipulations, it is not contaminated by discretionary accounting adjustments and write-offs and it helps in evaluating the survival capacity of the organisation.
The fact that firms engage in earnings management during a financial crisis, the fact that the value relevance of earnings declines when firms engage in earnings management, the fact that the relative and incremental value relevance of earnings and CFO are conditional on firm specific and economic circumstances and the fact that the value relevance of CFO increases and that of earnings decreases when earnings is transitory may suggest that the relative and incremental value relevance of earnings and CFO will be different during a GFC from that observed during the PCP. Specifically, it can be expected that the association and the explanatory power of CFO with share prices will increase and the association and explanatory power of earnings with share prices will decrease during a GFC. Moreover, capturing the essence of prior empirical evidences and the conjecture made above, it can be expected that CFO is superior to earnings in explaining the variations in share prices during a GFC. Accordingly, as the second and third research questions we examine following two questions: (Xu et al., 2010) . Grosse (2010) suggests that the US financial crisis began to develop into a GFC from 2008, and the first major event indicating the spill over effect was the failure of country-wide financial systems in January 2008. In this study, the GFC and the PCP are defined in the Australian context based on the existing literature Sidhu and Tan, 2011; Spear and Taylor, 2010) 
Empirical models
To examine question 1, firms' market value per share is regressed against firms' book value, earnings and CFO per share (Model 1). If the coefficient of CFO in Model 1 is statistically significant, it implies that CFO has value relevance incremental to book value and earnings. Moreover, if Model 1 has explanatory power (adjusted R 2 ) higher than that of Model 2, it implies that the inclusion of CFO as an additional independent variable can explain cross-sectional variations in share prices additional to that explained by book value and earnings [4] .
In order to examine the relative value relevance (relative superiority) of earnings and CFO (question 2), Model 3 replaces earnings with CFO as an independent variable. Model 2 measures how much of the cross-sectional variation in share prices is explained by book value and earnings, whereas, Model 3 measures how much of the cross-sectional variation in share prices is explained by book value and CFO. Because both of these models include book value, any difference in the explanatory power between Models 2 and 3 represents the difference in the relative explanatory power between earnings and CFO. Thus, question 2 is examined by comparing the explanatory power of Models 2 and 3 during the GFC and the PCP. To derive the relative value relevance of earnings and CFO, Black (2003) , Banker et al. (2009) and Kwon (2009) have used similar models.
Model 4 is used to formally test the change in the coefficients of earnings and CFO between the GFC and the PCP (question 3). To examine the impact of the GFC on the value relevance of earnings and CFO, the coefficients of the interaction term CP * E (b 6 ) and CP * CFO (b 7 ) are examined. As a complementary method, the explanatory power of Models 2 and 3 are compared between the GFC and the PCP to examine question 3.
Earnings during the GFC
Moreover, the changes in the coefficients of earnings and CFO in Models 1-3 between the GFC and the PCP are also examined to test question 3. As discussed in Section 2, prior studies suggest that the relative superiority of earnings versus CFO is dependent on different contextual factors. Without controlling for the effect of these contextual factors, results on the impact of the GFC on the value relevance of earnings and CFO may be biased. Model 2 is extended as Model 2a and Model 3 is extended as Model 3a and Model 4 is extended as Model 4a to examine the impact of the GFC on the value relevance of earnings and CFO after controlling for the effects of different contextual factors such as firm size, leverage, accruals level, earnings permanence, CFO permanence and growth options.
Model 1:
Model 2a:
Model 3a:
Model 4:
Model 4a:
where:
MV it ¼ market value of equity per share at end of the year (30 June). GRO ¼ dummy variable taking the value of 1 if the firm has above median growth, 0 if the firm has below median growth. Firms are separated based on the yearly median market to book value ratio. Firms having above median market to book value ratio are placed in the high growth option group and firms having below median market to book value ratio are placed in the low growth option group.
e it ¼ error term. l 1 . . .l n are indicator variables representing industry dummies.
Although there is a lack of consensus as to the appropriate ways to deal with the heteroskedasticity arising out of the scale effect, a large number of the value relevance studies have used the number of shares outstanding as a deflator (Davis-Friday et al., 2006) . Barth and Clinch (2009) show that the results obtained using variables on a per share basis and using undeflated variables provide the most unbiased estimates. In this study, all variables are expressed on a per share basis. Notes: Significant at: * 10, * * 5 and * * * 1 percent levels; MV it -market value of equity per share at end of the year (30 June); BV it -book value per share at the end of year (30 June); E it -net income per share for the year; CFO -cash flow from operations per share; leverage -leverage is measured as total liabilities divided by total assets; size -size is measured as firms' beginning of the year market value of equity; accruals level -accruals is defined as the absolute value of net income minus CFO per share; earnings permanence -earnings permanence is measured as the absolute value of the change in the net income divided by the absolute value of firms' market value for each year (on a per share basis); CFO permanence -CFO permanence is measured as the absolute value of the change in the CFO divided by the absolute value of firms' market value for each year (on a per share basis); growth -growth option is measured as firms' market to book value ratio are expressed on a per share basis. To reduce the heteroskedasticity problem arising out of the non-normal distributions, regressions are estimated with White (1980) heteroskedasticity consistent standard errors and t-statistics. Table I , Panel B shows the number of firms with net loss and negative CFO. About 52.73 percent of the firms have negative earnings, whereas 52.47 percent of the firms have negative CFO. This high percentage of firms with negative earnings and CFO is consistent with Habib (2010) and Balkrishna et al. (2007) [5] . Table I , Panel C shows the correlation coefficient among MV, BV, E and CFO. Pearson correlation coefficients are shown in the upper diagonal and Spearman rank correlation coefficients are shown in the lower diagonal. BV is positively correlated with MV. Correlation coefficients between E and MV, between CFO and MV and between CFO and E are also positive and significant. Of particular note is that the correlation coefficients are not of high magnitude between any two of the independent variables to cause concern about multicollinearity problems[6].
Results

Descriptive statistics
5.2 Value relevance of CFO incremental to book value and earnings: test of question 1 Question 1 examines if CFO has value relevance incremental to book value and earnings. Table II shows results of Model 1 for different sub-periods. For the combined sample (both positive and negative earnings firms), the coefficient of CFO is positive and significant for all sub-periods. The coefficient of CFO (b 3 ) equals 1.719 in Model 1 which implies that after controlling for the effect of book value and earnings, 1 percent increase in CFO contributes to 1.719 percent increase in the share price. The coefficient of CFO (b 3 ) is also positive and significant for the positive earnings sample and negative earnings sample (Panels B and C, Table II ). Thus, CFO has value relevance incremental to book value and earnings.
Further evidence on the incremental value relevance of CFO is reported in Table III . The adjusted R 2 for Model 1 (including CFO along with BV and E) is higher than the adjusted R 2 for Model 2 (excluding CFO as an independent variable) in all cases (Table III , Panels A-C). For example, for the combined sample, 48.15 percent variation in share prices can be explained by book value and earnings together (adjusted R 2 of Model 2 ¼ 48.15), whereas 54.11 percent variation in share prices can be explained by book value, earnings and CFO together (adjusted R 2 of Model 1 ¼ 54.11). Similar results can be observed for the positive earnings sample and for the negative earnings sample. The increase in the explanatory power (adjusted R 2 ) in Model 1 over Model 2 and the significant coefficient of CFO (b 3 ) suggest that CFO contains value relevant information incremental to book value and earnings.
Relative value relevance of earnings and CFO: test of question 2
To test question 2, the relative value relevance of earnings (adjusted R 2 of Model 2) is compared with the relative value relevance of CFO (adjusted R 2 of Model 3). Results are reported in Table III Earnings during the GFC can explain 44.44 percent variation in share prices. For the negative earnings sample, book value and earnings together explain 27.14 percent variation in share prices, whereas book value and CFO together explain 26.33 percent variation in share prices. Thus, the relative explanatory power of the earnings model (Model 2) is higher than that of the CFO model (Model 3) by 9.24, 13.17 and 0.81 percent for combined sample, positive earnings sample and negative earnings sample, respectively. It may be noted further that the relative explanatory power of earnings has increased, whereas the relative explanatory power of CFO has decreased during the GFC compared to the PCP. For example, for the combined sample, 41.12 percent variation in share prices is explained by book value and earnings together during the PCP which increases to 51.21 percent during the GFC. On the contrary, 38.87 percent variation in share prices is explained by book value and CFO together during the PCP, which decreases to 37.24 percent during the GFC. For the positive earnings sample, 51.84 percent variation in share prices is explained by book value and earnings together during the PCP which increases to 63.44 percent during the GFC. On the contrary, 45.76 percent variation in share prices is explained by book value and CFO together during the PCP, which decreases to 42.60 percent during the GFC. For the negative earnings sample, 34.77 percent variation in share prices is explained by book value and earnings together during the PCP which decreases to 25.97 percent during the GFC. On the contrary, 31.92 percent variation in share prices is explained by book value and CFO together during the PCP, which decreases to 18.42 percent during the GFC. These evidences suggest that the relative explanatory power of the earnings model (Model 2) is higher than that of the CFO model (Model 3) during both the GFC and the PCP.
Results for Model 2a and Model 3a are shown in Table IV . The adjusted R 2 of the earnings model is higher than that of the CFO model during both the GFC and the PCP. Positive and significant Vuong-Z-statistics [7] suggest that the earnings model is superior to the CFO model. Also the explanatory power of the earnings model has increased during the GFC, whereas the explanatory power of the CFO model has decreased during the GFC compared to the PCP. The results are essentially similar to the results obtained without controlling for the contextual factors.
Statistically significant and positive Vuong Z-statistic implies that residuals of the CFO model are larger in magnitude than those of the earnings model. Hence, the earnings model is preferred (superior) to the CFO model. Moreover, the ratio of the explanatory power of CFO to the explanatory power of earnings is less than 1 during both the GFC and the PCP which suggests that earnings has explanatory power superior to CFO during both the GFC and the PCP. These findings suggest that earnings has higher relative explanatory power than that of CFO during both the GFC and the PCP.
Impact of the GFC on the value relevance of earnings and CFO: test of question 3
Question 3 examines the impact of the GFC on the value relevance of earnings and CFO. Table V shows the result of Model 4. Both the explanatory power and the coefficient of earnings have increased during the GFC compared to the PCP. The coefficient of the interaction term CP * E (b 6 ) in Model 4 is 2.495 for the combined sample, 2.740 for the positive earnings sample and 2 0.494 for the negative earnings sample. Hence, the coefficient of E has increased during the GFC by 2.495 for the combined sample, and by 2.740 for the positive earnings sample. For the negative earnings sample, both the coefficients of E (b 2 ) and CP * E (b 6 ) are negative. a it -intercept; LEV -dummy variable taking the value of 1 if the firm has above median leverage, 0 otherwise; leverage is measured as total liabilities divided by total assets; size -dummy variable taking the value of 1 if the firm has above median firm size, 0 otherwise; firm size is measured as firms' beginning of the year market value of equity; ACC -dummy variable taking the value of 1 if the firm has above median accruals and 0 otherwise; firms are partitioned into two groups each year based on the median of absolute value of accruals divided by the beginning of the year market value per share; firms lying above the median of TAC=MV t21 are placed in high accruals group and firms lying below the median of TAC=MV t21 are placed in the low accruals group; accrual is defined as net income minus CFO; EP -dummy variable taking the value of 1 if the firm has permanent earnings and 0 if the firm has transitory earnings; firms are partitioned into two groups based on their absolute value of the change in the net income divided by the absolute value of firms' market value for each year; firms lying below the median of DNI =MV t21 are placed in the permanent earnings group and firms lying above the median of DNI =MV t21 are placed in the transitory earnings group; CFOP -dummy variable taking the value of 1 if the firm has permanent CFO and 0 if the firm has transitory CFO; firms are partitioned into two groups based on their absolute value of the change in the CFO divided by the absolute value of firms' market value for each year; firms lying below the median of DCFO=MV t21 are placed in the permanent CFO group and firms lying above the median of DCFO=MV t21 are placed in the transitory CFO group; GRO -dummy variable taking the value of 1 if the firm has above median growth, 0 if the firm has below median growth; firms are separated based on the yearly median market to book value ratio; firms having above median market to book value ratio are placed in the high growth option group and firms having below median market to book value ratio are placed in the low growth option group Earnings during the GFC negative earnings firms has negatively increased during the GFC compared to the PCP. The positive and significant coefficient of CP * E (b 6 ) for the combined sample and for the positive earnings sample implies that the value relevance of earnings has increased during the GFC compared to the PCP. It may be noted further that the coefficient of earnings (b 2 ) (in Model 1, Table II ) has increased during the GFC compared to the PCP, for the combined sample, for the positive earnings sample and for the negative earnings sample. For the combined sample, the coefficient of earnings (b 2 ) has increased from 3.319 during the PCP to 4.575 during the GFC. For the positive earnings sample, the coefficient of earnings (b 2 ) has increased from 4.491 during the PCP to 5.321 during the GFC. For the negative earnings sample, the coefficient of earnings (b 2 ) has increased from 20.238 during the PCP to 20.733 during the GFC. Similar changes are observed for the coefficient of earnings (b 2 ) in Model 2. Moreover, the relative explanatory power of earnings (Model 2) has increased during the GFC compared to the PCP. For the combined sample, 41.12 percent variation in share prices is explained by book value and earnings together during the PCP which increases to 51.21 percent during the GFC. For the positive earnings sample, 51.84 percent variation in share prices is explained by book value and earnings together during the PCP which increases to 63.44 percent during the GFC. However, for the negative earnings sample, 34.77 percent variation in share prices is explained by book value and earnings together during the PCP which decreases to 25.97 percent during the GFC.
The coefficient of the interaction term CFO * CP (b 7 ) in Model 4 are significant and negative. The coefficient of the interaction term CFO * CP (b 7 ) is 2 1.136 for the combined sample, 2 1.046 for the positive earnings sample and 2 0.587 for the negative earnings sample. The negative and significant coefficient of CP * CFO (b 7 ) suggests that the value relevance of CFO has decreased during the GFC compared to the PCP.
Also, the coefficient of CFO (b 3 ) (in Model 1, Table II ) has decreased during the GFC compared to PCP for the combined sample, for the positive earnings sample and for the negative earnings sample. For the combined sample, the coefficient of CFO (b 3 ) has decreased from 2.532 during the PCP to 1.395 during the GFC. For the positive earnings sample, the coefficient of CFO (b 3 ) has decreased from 3.231 during the PCP to 2.184 during the GFC. For the negative earnings sample, the coefficient of CFO (b 3 ) has decreased from 1.286 during the PCP to 0.599 during the GFC. The results are essentially similar when the PCP is defined as [2006] [2007] . Moreover, the coefficient of CFO (b 3 ) (in Model 3, Table II ) has decreased during the GFC compared to PCP. For the combined sample, the coefficient of CFO (b 3 ) has decreased from 3.816 during the PCP to 2.813 during the GFC. For the positive earnings sample, the coefficient of CFO (b 3 ) has decreased from 4.485 during the PCP to 3.826 during the GFC. For the negative earnings sample, the coefficient of CFO (b 3 ) has decreased from 1.171 during the PCP to 0.411 during the GFC.
Corroborating evidence is found if we compare the relative explanatory power of Model 3 (reported in Table III , Panels A-C) between the GFC and the PCP. Of particular note is that the relative explanatory power of CFO (adjusted R 2 of Model 3) has decreased during the GFC compared to the PCP. For the combined sample, 38.87 percent variations in share prices is explained by book value and CFO together during the PCP, whereas during the GFC, book value and CFO together explain 37.24 percent variations in share prices. For the positive earnings sample, 45.76 percent variation in share prices can be explained by book value and CFO during the PCP which declines to 42.60 percent during the GFC. For the negative earnings sample, 31.92 percent variation in share prices can be explained by book value and CFO during the PCP which declines to 18.42 percent during the GFC. It may be noted further in Table III that the ratio of the relative explanatory power of CFO to the relative explanatory power of earnings has decreased from 0.95 during the PCP to 0.73 during the GFC for the combined sample. Similar trend is observed for the positive earnings sample and the negative earnings sample.
Thus, the changes in the relative explanatory power of Model 2 between the GFC and the PCP, the positive and significant coefficients of E * CP (b 6 ) in Model 4, the increase in the coefficient of earnings (b 2 ) between the GFC and the PCP in Models 1 and 2 suggest that the value relevance of earnings has increased during the GFC compared to the PCP. Similarly, the changes in the relative explanatory power of Model 3 between the GFC and the PCP, the negative and significant coefficients of CFO * CP (b 7 ) in Model 4 and the decrease in the coefficient of CFO (b 3 ) between the GFC and the PCP in Models 1 and 3 suggest that the value relevance of CFO has decreased during the GFC compared to the PCP. As reported in Table III , all F-values of the Chow-structural-break test are significant at 1 percent level indicating the existence of structural breaks in the association of share prices with book value, earnings and CFO between the GFC and the PCP. Table VI shows results of Model 4a that examines the impact of the GFC on the value relevance of earnings and CFO after controlling for the effect of different contextual factors. The results are essentially unchanged even after controlling for the effects of firm size, leverage, accruals levels, earnings permanence, CFO permanence and growth options. The findings suggest that the value relevance of earnings decreases and that of CFO increases during a GFC compared to the PCP[8].
Discussions and conclusions
We have examined the relative superiority of earnings versus CFO during the GFC and the PCP and the impact of the GFC on the value relevance of earnings and CFO. The findings suggest that CFO has value relevance incremental to book value and earnings. Moreover, earnings is superior to CFO in explaining variations in share prices in the Australian market during both the GFC and the PCP. The value relevance of earnings has increased and that of CFO has decreased during the GFC compared to the PCP. Thus, earnings is considered superior to CFO for stock valuation purposes by the Australian investors during both the GFC and the PCP.
The superiority of earnings over CFO is consistent with prior Australian evidences during the normal economic condition that the longitudinal value relevance of earnings has not declined in the Australian market (Brimble and Hodgson, 2007; Goodwin and Ahmed, 2006 ) and the conclusion of Habib (2010) that earnings contains the most value relevant information over other six alternative performance measures in explaining security returns. The finding is also consistent with Choi et al. (2011) who find negative coefficients for CFO during the 1997 AFC for nine East Asian countries.
One reason for the decrease in the value relevance of CFO may be that CFO can be a noisy measure of firm performances during the GFC. Roychowdhury (2006) provides empirical evidence of firms' engaging in real activity management with implications for cash flows. Recent evidence in the behavioural accounting research (BAR) by Graham et al. (2005) may provide plausible other explanation for the increase in the value relevance of earnings and the decrease in the value relevance of CFO during the GFC compared to the PCP. Graham et al. (2005) Notes: Significant at: * 10, * * 5 and * * * 1 percent levels; Model 4a:
; MV it -market value of equity per share at end of the year (30 June); BV it -book value per share at the end of year (30 June); E itnet income per share for the year; CFO -cash flow from operations per share; LEV -dummy variable taking the value of 1 if the firm has above median leverage, 0 otherwise; leverage is measured as total liabilities divided by total assets; size -dummy variable taking the value of 1 if the firm has above median firm size, 0 otherwise; firm size is measured as firms' beginning of the year market value of equity; ACC -dummy variable taking the value of 1 if the firm has above median accruals and 0 otherwise; firms are partitioned into two groups each year based on the median of absolute value of accruals divided by the beginning of the year market value per share; firms lying above the median of TAC=MV t21 are placed in high accruals group and firms lying below the median of TAC=MV t21 are placed in the low accruals group; accrual is defined as net income minus CFO; EP -dummy variable taking the value of 1 if the firm has permanent earnings and 0 if the firm has transitory earnings; firms are partitioned into two groups based on their absolute value of the change in the net income divided by the absolute value of firms' market value for each year; firms lying below the median of DNI =MV t21 are placed in the permanent earnings group and firms lying above the median of DNI =MV t21 are placed in the transitory earnings group; CFOP -dummy variable taking the value of 1 if the firm has permanent CFO and 0 if the firm has transitory CFO; firms are partitioned into two groups based on their absolute value of the change in the CFO divided by the absolute value of firms' market value for each year; firms lying below the median of DCFO=MV t21 are placed in the permanent CFO group and firms lying above the median of DCFO=MV t21 are placed in the transitory CFO group; GRO -dummy variable taking the value of 1 if the firm has above median growth, 0 if the firm has below median growth; firms are separated based on the yearly median market to book value ratio; firms having above median market to book value ratio are placed in the high growth option group and firms having below median market to book value ratio are placed in the low growth option group among 401 corporate financial executives find that managers are willing to "burn real CFO for the sake of reporting desired accounting number". They find that the generally accepted accounting principles (GAAP) based earnings number, primarily the earnings per share, is the key metric upon which the market focuses. They argue that to reduce the cost of information processing due to information overload, investors focus on a simple benchmark upon which they can rely on to evaluate firms' performances. During the GFC, the focus on a reliable benchmark such as earnings per share may increase due to the increase in the level of noise in other sources of information such as analysts' forecasts (Sidhu and Tan, 2011) . These two recent evidences may suggest that firms have engaged in real transaction based CFO management during the GFC. The CFO may be managed via the adjustment of real activities such as by adopting investment strategies that expedite current year's cash inflows with negative CFO consequences for future years. Managers may also defer current period's cash outflows. During the GFC, firms' real activity management may dominate the accounting based earnings management because, auditors and regulators will be cautious to the GAAP/International Financial Accounting Standards (IFRS) based accounting adjustments. The real activity management with CFO implications cannot be questioned by auditors and regulators. However, the market may anticipate the implications of the real activity managements and accordingly the market may discount CFO in determining share prices.
Another plausible explanation for the increase in the value relevance of earnings and the decrease in the value relevance of CFO during the GFC compared to the PCP may be the ability of earnings to timely reflect the underlying changes in firms' performances due to the matching attribute of accruals earnings. Assets' values are likely to decline during the GFC compared to the PCP. Security prices also decline to reflect the declines in assets' values. The accruals-based earnings will reflect these declines in assets' values in the form of asset impairments or holding losses. However, CFO tied to these losses will not be realised until future periods. Hence, during the GFC firms' earnings more closely maps into security price changes than CFO. On the contrary, due to the inherent limitations of CFO in terms of matching revenues with expenses and losses, CFO lacks timely information to reflect the underlying firm performances. So investors' reliance on CFO decreases during the GFC compared to the PCP. This explanation is, in fact, consistent with the conclusion of Jenkins et al. (2009) that due to the increase in conservatism in current earnings during periods of economic contraction, the value relevance of earnings increases. The above explanation is also consistent with the conclusion of Dechow (1994) that the explanatory power of earnings increases with the increase in the volatility of firms' operating environment when the explanatory power of CFO suffers adversely because of the timing and mismatching problems.
Due to the inherent limitations of CFO in terms of matching revenues with expenses and losses, investors' reliance on CFO may have decreased during the GFC compared to the PCP. On the other hand, if accrual arises due to firms' aggressive earnings management and "big-bath" write-offs, the accruals should have made the reported earnings a noisy measure of firm performances. In that case, the value relevance of earnings should have decreased and that of CFO should have increased during the GFC compared to the PCP. The increase in the value relevance of earnings and the decrease in the value relevance of CFO buttress the importance of matching attributes of accruals in providing useful information to the market during periods of macroeconomic uncertainty.
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Hence, the findings that the value relevance of earnings has increased and that of CFO has decreased may imply that the GFC has increased the volatility in operating environment rather than the increase in firms' earnings management. The findings have important implications for investors, regulators and auditors. The increase in the value relevance of earnings during the GFC may suggests that it is the earnings number not the CFO that investors rely on in determining share prices during a period of macroeconomic uncertainty when information from other unregulated sources becomes noisy [10] . The sustained value relevance of earnings and the increase therein during the GFC compared to the PCP may suggest that the regulatory efforts should concentrate on the accuracy and precision of firms' reported earnings. Auditors should also pay more attention to the quality of their clients' reported earnings, since it is the key indicator upon which investors primarily rely on during the period of a macroeconomic disturbance like the GFC. Investors and analysts may also find this evidence useful for stock valuation purposes. Specifically, analysts should focus on the accuracy of earnings forecasts, since earnings is the key accounting variable explaining the highest percentage of variations in share prices. Moreover, the increase in the value relevance of earnings and the decrease in the value relevance of CFO should be a concern for regulators, auditors and investors. Given that there is less flexibility in manipulating CFO, it is important to understand why the value relevance of CFO has decreased during the GFC. It remains an important issue for future study to examine why the value relevance of earnings has increased and that of CFO has decreased during the GFC compared to the PCP. Future studies can also focus on other countries with different legal, institutional and enforcement backgrounds to truly comprehend the impact of the GFC on the value relevance of fundamental accounting information such as earnings and CFO.
Notes
1. Subramanyam and Venkatachalam (2007) examine the relative importance of earnings and CFO in equity valuation. In contrast to the prior studies that have used the stock returns or future CFO, Subramanyam and Venkatachalam (2007) use ex-post intrinsic value of equity as the criterion for comparison. Ex post intrinsic value of equity is determined adopting both the discounted dividend and residual income models. They claim that their measure of ex-post intrinsic value is not contaminated by the stock market's fixation on reported earnings. Their findings unambiguously indicate that accrual-based earnings dominate CFO as a summary indicator of ex-post intrinsic value.
2. Barton et al. (2010) examine the value relevance of sales, earnings, comprehensive income and CFO drawing data from 46 countries and find no single performance measure dominates for firms across the world. A performance measure becomes more relevant when it captures in direct and timely fashion information about cash flows.
3. Source: Yahoo finance: ASX All ordinaries index.
4. Difference in the adjusted R 2 between Models 1 and 2 is examined instead of Partial F-test because only one variable is added to Model 1 over Model 2. Partial F-test is required if more than one variables are added. 6. If the correlation coefficient between any two independent variables is of the magnitude of 0.80 to 0.90, it may cause concern about multicollinearity problem in the regression.
7. To examine the relative superiority of the value relevance of earnings and CFO, the Vuong (1989) test is applied for comparing the competing Models 2 and 3. The Vuong (1989) likelihood ratio test (Z-statistic) helps to identify which one of the competing models has greater explanatory power. Dechow (1994, Appendix 2) shows that this directional model selection technique tests the null hypothesis that the explanatory powers of the two competing models are the same against the alternative hypothesis that one of them has more explanatory power. For example, if Model A and Model B are two competing models, under the Vuong (1989) test, Model A will be preferred to Model B if the average log likelihood of Model A is significantly higher than that of Model B and vice versa. The calculation procedures of Vuong (1989) likelihood ratio are discussed below in brief. As a first step, the difference in the log likelihood between Model A and B is considered in the following way: LR ¼ log½LðR A Þ 2 log½LðR B Þ As a second step, an estimate of the variance of LR, v 2 is computed in the following way: where s _ 2 and e denote the estimates of the residual variance and the estimated residuals, respectively. As a third step, the following equation determines Vuong Z-statistic:
If the Z-statistic is positive and significant, Model A has a greater explanatory power than Model B. If the Z-statistic is negative and significant, Model B has a greater explanatory power than Model A. If the Z-statistic is not statistically significant, there is no difference in the explanatory power of the two competing models. A positive Z-statistic implies that the residuals produced by Model B are larger in magnitude than those from Model A. Pertinent to this study, the explanatory power (adjusted R 2 ) of Models 2 and 3 will be compared in terms of Vuong Z-statistic. If the Z-statistic is positive and significant, Model 2 can be said to have superior explanatory power to Model 3. If the Z-statistic is negative and significant, Model 3 can be said to have superior explanatory power to Model 2. If the Z-statistic is not significant, the explanatory power of Models 2 and 3 are not different. A positive Z-statistic implies that residuals produced by the CFO model (Model 3) are larger in magnitude than those from the earnings model (Model 2).
8. For robustness analysis, Models 1-4 are estimated with several alternative specifications.
The results are robust to the consideration of the issue of non-linearity (Chandra and Ro, 2008; Habib, 2010) , fixed effect panel estimation, use of undeflated variables, and to the consideration of alternative year end (September, 30). The results are essentially unchanged (not reported for brevity).
9. Based on a questionnaire survey among 401 American corporate financial executives, Graham et al. (2005) find that 80 percent of the surveyed financial executives report that they would prefer cutting discretionary expenses such as advertising, R&D and maintenance, 55.33 percent of the executives report that they would rather delay starting of a new project to meet an earnings target, whereas 40 percent of the respondents report that they would book sells in the current quarter rather than in the next quarter if justified in both quarter, 22 percent
Earnings during the GFC of the respondents report that they would postpone taking an accounting charge and 20 percent of the respondents report that they would sell investment or assets to record gains in the current quarter. Surprisingly, less than 10 percent of the executives prefer accounting adjustment to increase reported earnings.
10. Sidhu and Tan (2011) examine analysts' forecast error between the GFC and the PCP and find an increase in the forecast error during the GFC compared to the PCP.
